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1. O6mme TexHUUeckne TPeGOBAHWA K FIpMMeHAEMbIM npeobpPazosaTensM YacroTht.

B faHHOM BOKYMEHTE COAEPMATCHA OCHOBHBIE TPEGOBAHWA K CHCTEME YHPABIEHUA HACOCHBIM arperarom Ha
OCHOBE ripeobpasoBaTens 4acToThl. lpefnaraeMas CUCTEMA AONKHA NONHOCTBIO COOTBETCTBOBATH AAHHBIM
TpeGoBaHMAM, BCE HECOOTBETCTBUA AOMKHbI (UKCUPOBATRCH M MPUAAraThHeA K TEXHHUKO-KOMMEPHECKOMY
MPERROKERWIO OTAGMBHLIM TPOTOKONOM. B AAHHOM [OKYMEHTE HE NpMBOAWTCA TOYHON creumuduKkalnm
CUCTEMBI, Cneunduialng npopabaThiBaeTCa W MOXET M3MEHSITLCH/A0MNONMATLCS B npouecce npopaboTu
MPOSKTA, QAHAKO COOTBETCTBME OBMM TPeGOBAHUAM ABNASTCH 0DS3ATENBHBIM,

QblKe TexHuveckre TpeboBaHWS ONPEASNAIOT!
1. Tpebosanua K TiponssoavTenio (TTOCTABLMKY) 0BOPYA0BaHNS
2. TpebosaHus K TEXHMHECKMM XapakTepucTikaM NpeotpasoBatens YacToThl

0O6mwMe nonoxeHnn

B panHOM AokyMEHTE NPUBOASTCA OCHOBHEIE TPEGOBAHNA K CMCTEMaM YNpaEReHna SNeKTpOanpuBOaOM,
OCHOBHBIM JMEMEHTOM KOTOPOW SBNSETCH Npeobpazosatent YacToTk. CUcTeMa YNPaBAeHMs JODKHE BKADYSTH
8 cebs  gononkvTensHoe  oBopygoBaHue,  ofecneqmeaiiiee Hagnexauee  QYHKUWOMMPOBaHWeE
rpeobpazoBaTens YacToThl (BMMSHME HA NEKTROABUTaTENL, MATSOLLYIO CETL N HYBCTBUTE/BHO® SRERTPOHHOS
0BOPYADBAHME, CUCTEME BEHTUNALMM/KOHANUMOHUPOBAHUR). KpoMe Toro, B COCTEB CHCTEMBI JOMKHBI BXOANTE
BCTpOSHHLIE NGO BHEWHWe GROKW, MOAYNY, ceKuww W CUCTEMBE, OHECneqMBaILME PEANNBALMIO B3AAHHOIO
AnropuTMa YnpaBenns SNEKTPOMPMBOAOM (CUCTEME BEHTUNALMN/KOHANUMOHNPOBAKUS, CaKLMA NeperAoYeHMA
ABuraTens Mexcy npeoBpasoBaTenem YacToTsl 1 NUTRAOWEH ceThio, MoaynW, obecne-BAILKE COBMECTUMOCTE
npeofpasoBarens YacToTwl Y cywecTryowelh ACYTT1 ofbekra, u Tak Aanee).

TpeGosanng K lNpouzsoantenio o6opyaoBaHwUs

MpouaBoanTen,  NpeobpazoBateneil  uacToThl  AONMEH MMETH  OfbIT paboTel  Ha  pblHKE
npeofpasoBaTeneil YacToTht He MeHee 10 et n 06beM NPOUEOACTEa He MeHee 1000 wT & rof, AN NONYHeHMA
rapaHTUi Ha NOCNBAYIOILYIO NOCTaBKy 0BopyAoBaHUS NpY paclivpeHAl MPON3BOLCTEE, MOCTABKY HEOOX0AUMON
HOMEHIIETYPL! 3aNACHLIX YACTRN 1 OKaBaHMe KEaAWGULMPOBEHHON TexHUYeCKoN 1 CEPBUCHON MOARSKKIL.

MNponzaopuTent (MMeHHo Mponssoautens, He MocTapimk) OOOPYAOBAKIA JOIDKEH MMETH MOCTOSHHLIN
oMC ¢ KEaNMAUUMPOBAHHEIM M AONYIEHHBIM K BLINOAHEHMIO paboT nepcoHanoM B perdous, Kyaa
NNaMMPYETCH NocTaska npeobpazosatened YacToTel. MECTHO® NPeACTaBUTENLCTBO KOMMAHUW MponzeoguTens
AO/KHO OCYWECTENSTE NOKAMBHYI) TEXHUYECKYIO NOARGIIKKY PEANM3YeMOr0 NPOEKTa, 8 TaKKe OCYLRCTERATE
KOMMyHUKELUMIO MEKAY 3aKA3UMKOM W 33BOAOM - WIrOTOBUTEREM o6OpY4OBaHWA NPy HeobXOAMMOCTH
PaspelieHna  BOSHVKAIOWMX TEXHUHECKWX W OpraHv3auloHHbX npobneM,  flokanbHble npescTaEnTEnnr
KOMPaHWY - TponEBoAUTEns AOMKHE B6Tb MOCTOSHHO AOCTYNHE, CpoK vx NPUBHITMA Ha OBBEKT He JOMMeH
MPEBBILATE 4 HACoB € MOMEHTA YBRAOMISHUE.

WHxeHepHo-TEXHWYECKWA  nepcoHan Kompadwy — NocTaslmka  (Mpouzeoaurens) t&opY ACBAKKA
HOMMEH  MMETe  33BOACKME  CePTHMMKATH  HA  CAMOCTOSTENLHOE  BLINOIHEHWE IHet-MOHTAMHBIX,
AYCKOHANAMOUHEIX M CEPBUCHEIX  PaboT, BRIOMEA KOHTPOIL  COCTOSMMA npeobpasoceaTens  yacToTel,
BbINOMHEHHLIX NOAKITIONEHUI 1 KOPPEKTHOCTY KoMUY paLtin obopyaosatHus,

MponseoauTEns OBOPYAOBAHKS B COOTEETCTBUM KOHTPaKToM JOJiXeH NpoM3secT ofydenne
OBCAYKUBAIOWEID NEPCOHanNa, NpeaROuTUTENLHO HEMOCPEACTBEHHO  Ma  oBbeKte, rAe YCTAHOBREHO
obopyaosanme, nudo B MHOM MecTe Mo B5100DY 3aKasumKka, B MUHUMANBHLIN O6beM obyueHMs AOMNKHL! BXOAUTE
obume ceegetna of ucnoneayeMom npeofipazosatens YacToThl 1 SPXUTEKTYDR CHMCTEMbI YHPABAEHUA, 8 TaIoKe
OCHOBHBIE CBEAEGHNA O TEXHUMECKOM QOCHYMVBAHUM U TOUCKE U YCTPaHEHMN HeucnpasHocTeR. TToCTABLMK
(MpovzsoguTens) OBOPYAOBAHMS [OMKEH N0 COFAACOBAHMIO < 3aKazunkoM (B PAMKAX  3aKIOMEHHOrO
KOHTRAKTA) BbINOAHATL YCTPAHEHME HEUCNPABHOCTEN W pPeMOHT npectpazoBatenait’ YACTOTH B KpaTuaiiuee
BpeMS

MpouzsoaUTENL 0B0PYACEAHUA BRPARE BOAOKMTL OBARAHHOCTE NA BEQAY NMPecOpazoBaTens YacToThl B
PRCTIAYETALMIO W BBINONMHEHWE  CEPBMCHHIX  paBoT  NHa  pertoHanbHsie NpeACTaBuTeNsCTRBE  Unu
CNeLMaNM3MpOBAHHLIE KOMNAHWIA ~ NAPTHEPb, PN HAMMMUK B HUX KBANNPUUMPOBAHHOTD nepcoHana

2



Tpe6oBanna K TEXHMUYECKUM XAPAKTEPUCTHKAM NPeobpazoBaTens YacroThl
O6mue TpeboBaHun

MpegnaraeMbie B COCTABE CUCTEMB! YNIPABAEHNA SNeKTPONPUBOAOM npeobpasnBaTeny HacToTel AODKHGI
NPEAnaraTeCa NOA CBOUM 3ABOACKUM HauMeHORaHMweM. B TOM cnyuae, ®Orja npepiaraerca obopypoBaHue
coBpaHHOE M3 COCTRBHLIX HAaCTel PasiUuHbX NPOVSBOAMTENEH, ACMKHBI YKESLIBATLCA TOUHBIR KATANOMHBIA
HOMED WCXOAHOTO NRPOAYKTE, ero NPOMSBOANTENL, & TAKKE NOHbIA MepeyeHb WAMEHEeHWH, KoTopbie Gbinu
BHECEHBI 8 WCXOAHLIA npogykr, B TOM cnyuae, KOraa 3asBAsetcs npeobpazoBaTent YacToThl POCCHICKOTO
NPOM3BOACTEA, HE MMEIOWWNA MHOCTPAHHOTO MPOTOTWAR, AOMNHEI  GbiTh NPeAoOCTaBheHEl  JarHble 0
MIPEATIPVATIN, HA KOTOPOM BRINOMHAGTCS NMOAHBIR LMINT NPOUSBOACTEE, CBEACHWS O KOMION@KTYIOWHY, KOTOpLIS
BLINYCKAIOTCA Ha AGHHOM NREANPUATIAY, NGO 38KYNAIOTCA Y CTOPOHHUX OPraHvaatuil.

CooTRETCTBME CTaHAPTAM

Mpefnaraevble  npeobpazoBaTeny  4YactoTel W aueiiku CEKUMM  KOMMYTALKM  JOMDKHE  BBITh
CEpPTUDNLMPOBAHEl Ha TEPPUTOPUM TAMOMEHHOTG Colo3a W COOTBETCTBOBATL, KAK MWUHWMYM, CNEAYIOLINM
CTaHAAPTaM C AOKYMEHTSNEHBIM HOATBEDHIGHNEM:

IASKTPOMArHUTHAA COBMECTUMOCTE TEXHUHECKIX cpepers - TP TC 020/2011

MpOTOKON  MCHBITAHWIA NPeoBPaZOBaTaNa YaCTOThi JOMKEH GuiTh BHECEH B peectp  zaknodeMnit
BKCMEPTV3b! MPOMBILIEHHON 6E30NacHOCTY (BLIBIIMI cepTudnKaT PacrexHaglopa)

B ToM criyuae, korga npeofpazoBarent YacToTb! GbUT U3TOTOBAEH (nmGo siensnca GazoBeIM NPUBOAOM)
33 npefesamn TaMoXeHHoro cowoza, TMocTaslk 06a3aH NPesoCTARMTL MEMAYHAPOAHKEIE  CRPTMBMKATL
COOTBETCTBMA, KaK MmMyM, Ha EN61800-3 1 61800-5-1, a Tawwe Ha HaMU4Me mMapkuposikn CE,

OfuMe TeXHMYECKME XAPAKTEPUCTHRN HPpeoGPazoBaTtena YacToTht

Yenosua  yeTaHoskn -~  NpeobpasosaTent  qacToThl OAHOCTOPOMHED  OGCHY®MBAHMA, HOMKHE
PAzPRILATECA YCTAHOBKE NMPAKTUYECKN BIACTHYIO K CTEHE.

CTEneHs 3ainThl - He Hinke IP31

Tononorust Npeobpasosarens JacToTe ~ GOPMUPOBAHME KPMBOH BbXOAHOTO HANPAMEHNA  JOMKHO
OBecneuwBaTECs  NOCNSAOBATENLHBIM  COSIUHEHUEM ABYXYPOBHEBLIX HUSKOBOALTHBIX MHBEPTOPHLIX A4eek,
HaMNPSHIKEHKE HA BLIXODE KaXA0H AYSIKN AOAKHO GOPMUPOBATECE METOROM WMPOTHO-UMITYNBCHOA MOAYAALIMK.
MpeofpazoBarent YacToTH AGIKEH MOCTABNATLCA KAK eAMHOe KOMMAeKTHoE yCTpoiicTeo. Bee obopyaoBakve,
BKAIOUAA, NpW UX Hamyuy, ADOCCEN, DAsenUTenbHbIS/M30AUPYIoLME/ MHOTODBMOTOUHLE TpaHcdopMaTophl,
WKah C NaHensio ONepaTopa, BXOAHLIE/BLIXOAHLIE (BUALTEH, NGO MHOE oBopynoBaHME ANR COOTBETCTEWS
TpefOBaHUAM AAHHOTO [IOKYMEHTA, BOMKHEI BXOAWTL B COCTAB KLl npecbpazoeaTtens Jyactotel. Oblee
KOAMHECTBO CeKUMil ANA MOIHOCTER fpuBoga A0 1 MBT - He Gonee ABYX. CeKuWA KOMMyTauuM ABuraTens
AOMKHA BBINOIHATLCR Ha OTAEMbHBLIX AYCHKAX CEpUHOrO NPOUSBOACTBA, AHAMOFMUHLIX NPUMEHAEMEIM  Ha
MPEANPUSTUN, U AOJKHE BRINOAHATLLS ¥ YCTAHABNWMEATHCA OTARNEHO OT HPeoBpPa3oBATENA YacToThL.

Noxons vz BO3MOKHBIX TONONOTMA M MOAYNLHON KOHCTPYKUMM rpeoipazosateneii JacToTul cpeaHero
HAMPSXKEHNA, ODA3ATENLHO YCOBME MPOAOIDKEHUA PaBoThI MPUBOAE NPU BLIXOAE W3 CTPOS, KEK MUHWUMYM,
OAHOTO CUNOBOFC MOAYNSA W OJHOID BEHTUAATORA CUCTEMBE OXAKASHMS. '

Oxnaxcherne  npeobpazosatens  4acTothl —  BOBAYLIHOE NpUHYAMTENBHOE.  KOHCTPYKTMBHO
npecipasoBaTent YacTOTH AQKEH UMETL BOZMOMHOCTL MUTATHL BeHTUATOPEl CUCTEME OXNAXAEHMA KAk ot
OCHOBHOTO UCTOMHUKA MuTaHuA (cetn 6 KB), Tak M OT BHEeWIHEro MCTOMHWKa MuTadus 380 B. OkoHYaTeNLHO
Crocob ynpaBReHist BEHTMASTOPEMI ONPEAGHSETCA MO COrMAacoBaHMIo ¢ SaKAZYMKOM W npopabaTiBasTes Ha
Crapmv  TNpoekTMpoBaHuA. B ToM cnyvae, korga SymeT npeanaraThes npeobpasosaTent Y4acroTel C
MHOFCOBMOTOUHBIM  MOHWNEIW MM TRAHCOPMATOPOM, OXJIEKASHUE  CEKLMM TpatcGopMaTopa  gomkHo
OCYUIECTENATECA  TONMLKO BEHTWARTOPAMU Ha Kpbille wkada. [IPUMEHEHME MANOMOLLHLIX HUSKOBOALTHLIX
BEHTUNNTOPOB OXNaAeHWUA BHYTPU CEKUMY TPaHCBOPMATODE, YCTaHABAMBAEMEIX Ha pame TpancdopMatopa, He
AONycKaeTCs.

KosthdmunenT nonesHoro Aelcrsus npeobpasosaTens YacToTs) HOIDKEH DACCUMTLIBETLCA, MOXOAA U
BCEX  2/IEMEHTOR, BXOASWMX B COCTEE npeodpasosatend, skmoyas Boe Apoccenv, TpaHchopMaTops,
BEHIDAMUTENM, WHBEPTOPE! M BEHTUNSTOPL CUCTEMBl OXMaXieHUs. Ykasanve Tonsko Kl MHBEDTORR B
APEANOXEHWM HE AOMyckaeTca.  Juavenne KIVJ| yKasblBAETCH NDU HOMWHANLHON BRIXOAHON uactoTe w
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HOMUHEMLHOR Harpyake. Kpome TOro, B npefioxesnvt AOMKHa YKa3bIBATLCH MAKCUMANLHAA paccensaeMas
MOLYHOCTE Npy pabore npeobpasosarans.

KoadpuumeHT nonesHoro AeCTBIA, PACCUNTEHHEIN B COOTBETCTBUM © TPeBOBAHVSMU, URNOHEHHBIMU £
npegsidyweM abaaue, [OMKEH BTk He MeHee .96,

Koathduument MowHOCTM  npeobpasosatend  YacToTbl AD/DKeH MPenocTaBiATeCA B AWanazoHe
W3MEHEHUA Harpyaku ot 20 1o 100%. 3Ta BenWuMHA He AOMKHA BT MeHee Take 0.96 & AAHHOM pyanasoHe
fe3 npuMeHerHNR AONONHUTENLHOTD OBOPYAOBAMNA, He BXOAAWero 8 cocras MY,

BhOpMa KPUBOH BBIXOAHOTO HANPSKEHUS AOMKHA GbiTe NpMGMMEHa K CHHYCOMAZNEHOR HACTONLKO,
HACKOABKO 3TO BOIMONHO B COOTBETCTBMKM € NpeAnaraeMoil Tononorvelr. He AUNYCKASTEH NPUMEHEHNE
MOBbILLAWErD TpakchOPMaTOpa NOChe MHBEPTOPA.

Ans oprakmzauvin pexumMa 3anonHens TpyGss NPeoOPAz0RATENE YACTOTS! ACNMEH UMETH BOIMIKHOCTb
crabuneHoi patothl (Ges konebanuit Toka ABAraTens) Ha ManblX YacTOTaX, HTO ROIKHO Gbith OBECTIEYEHO
MOCPEACTEOM BEKTOPHOMD PEKMME YNpaBneHus, B ToM cnyuae, korpa NpEARAracTcs NpeobPazoRaTek HaCToTh
Ha OCHOBE MHBEPTOPA HanpsixeHuA, MocTaBlmMK A0/KeH YKI2aTh KONWYECTBO CTyNeHeN B KPUBOI BLIXOOHOMO
HANPAKEHUA 11 AMITIMTYAHOS SHANEHWE Kaxol cTynewu. '

Hckankerune hopmb! KPUBOI TOKE, NOARBIEMOTO Ha ABUraTENb, HE A0DKHO NpeBbiluats 2%.

M0 BAUAHMIO HZ MUTAICWYIO CETL: NCKAKEHWE thopMbI KPMBOIH TOKa, ROTPEERAEMOFO npeobpazopaTenam
HaCTOTh! M3 CETU, HE JOMKHO NpeBbilaTh 5%, YTO COOTBETCTBYET peKOMEMAAUMAM HanBonee HpMMEHSEMOrD
cranpapta IEEE 519. B tom ciyuae, korga MocTapuyux NpeanaraeT ucnonb30RaHNE aKTUBHOMD BLMPAMUTENS
(AB)} Ha Exoae NpeobpazoRaTens 4acToThI, MOTEPK AB AOMKHBI YHUTLIBATLCH MPU pacdeTe KA.

Pac4etHuit NokasaTens HapatoTky Ha oTkaz MTBF — He MeHes 50 Toicay yacoe.
PacueTHbIl nokasaTens BpeMeHn BOCCTAHOBNEMYA MTTR — He Sonee 30 MuHyT,

2. TpeGopanmsa k UPIN gna ynpasneHus ABYMSA CMHXPOHHBIMKM ABHIarenamMu ClIH2-17-44-
8Y3 (1600 kBT, 6xB)

! Tun npeobpasosaTtens Altivar 1200/Altivar 6000 unu ananor
2 AaHHbie ahs sakasa ATV1200~A2080-6060;Y35 iy aKanor
3 WenonHerma MpectpazosaTenb YacToThl WKAGHOTO MCHOIHEHUS
KonudecTso 2 U,

CuHXpORMEIE aurateny CH2-17-44-8Y3

6 Texsonorua padota MY MHOrOypoOBHEBER UWAM-moaynayus

7 THI NPUMEHASMOTO BLINDAMUTENS Hnoarsi

g Tun npuMexseMoro UHBEpTORA H-bridge, nocnesosarensioe COBUHEHNE
.9 CxeMa 8xoaHoi Lerv MY [Maccnras 30-nynscHas

10 KOnuuecTeo cunoBerx aueek He menee S Ha dasy

11 Tun cvnosore TpaHchopMaTopa CYXOU, MHOTOOBMOTOYHRIH

Hanpspeenme FpTaHus CHMIOBOIQ
12 . J-chasHoe, 700-1400 B
MOAYSA AYENKU

13 CeTeBoe nMuTaHue, HaNpsKeHKe 6 KB tpextdazuos

14 HAonycruMoe  oTkNOHEHWE nMTaIOWero -25%




HarpsxeHus 6es oTIoHeHns Y

npecdpazoBatens YacToTkl

15 CeTesoe NMUTaHWe, YacToTa 50/60 'y +/-5% .
16 [lonHas MOLHOCTE 2080 kBA -
PacdetHas MOLMOCTh, NOAKAIOYIEMOrD '
17 1739 kBT
INEKTPOABUIATENA N
i Neperpysxa 120%: 200 A
18 MAX ToK 8 ycTaHOBMBLIEMCA pesxmMe
MNeparpyswa 150%: 160 A
19 MAX ToK B NepexogHoM pexuMe He meree 240 A B TeueHve 60 cex, kaxame 10 MUH
MakcuManbHoe TpexdazHoe HanpakeHue paBHO
20 BuixogHoe Hanpsaxexue HaMNPIKEHNIO CaTy
21 | . 3,2...120 'y (/D)
Aranazor BbIXOAHO! YacToThi
|22 0...70 {BexTOpHOE YNpasnerue)
Coaepxanne rapMoMyK B  KpUEO _
23 THDI <29
notpebaaeMore Toxa
24 KoaphULMEHT MOHIHOCTY He metee 0.96 (B auanasoHe Harpyaky 20-100%)
25 KoathbuuneHT nosiesHoro aeicTaus He MaHee 96% »
PYHKUMS YNPABNEHUA CUMXPOHHBIMU ABMFATENAMY C
26 CDVHKU,HW YNpasieHma JBUMraTenamMn BOZMOMHMOCTLID paGOTH [ Cyu,;ECTBleu.lEM CHUCTEMOM
BO3GYMOEeHNs
SNEKTPOHHBIA (TBEPROTENLHEIN) Balinac CMAOBLIX SUYeeK.
. pu cpabaTeieakum Balinaca MY He gomkeH YMEHBLIATE
27 | TpeGosanusg k Galimacy curioseix aueek CBOMX BLIXOAHbIX XAPAKTEPUCTUK. MpuMeHeH1e
MexXaHu4ecKore Gainaca He BOMycKaeTca
. COCTOsIHNE CUIOBOTO TpaHchOpMaTOPa »
[eperpyaka asurarens
INpenbiliexre Toka CTATOPHLIX OBMOTOK ABUraTess
Tennosas neperpyska Asvratens
Kopotkoe 3aMblkanne Ha Bkixoae N4
- SSAKNNHNBAHVES BaNa ABUratens
TPeGOBAHMA K OCHOBHLIM  SalWTaM «Yxop» o6opotos gBnratens Gonee 5% ot 3agaHHbIX
28 -

[lepeHanpaxenye B 3seHe NOCTOAHHOPO TOKE

MoHwKeHKHos HANPAMEHWE B 3BeHE NOCTOARHOID TOKS

MNeperpes sonpaMuTens

{leperper MHBepTODRa

[pesspitieHts TEMNEPaTY Db B wrady

HEMCI'IpaBHOCTI?WBEHTMHHTODE OXRaMHeHMA

3allTa OT <CyXoro» xoga



TpeboBanust K WCTOMHWKAM NATEHMMS

M4 4oMKeH UMETH BCTPOSHHOE YCTPOICTBO
BecriepeBofHOro NMTaKMst KOHTPONBHLIX Lenal. MEM

29
o AOTDKEH DbITh PACCUMTAH HA PaboTy He MeHee 30 MUHYT n
r
KOHTPONBHBIX Lienew BLITb YCTaHOBNEH BHYTPH [T
fia (py4Holt Gaiinac). BETPOEHHES Cexuns pachpeaenenns
Peseperas cxema MMTaMus ABWratens | NUTaHUS HA ABa ABMIETENs C BOZMOYHOCTLIO OPraHnzaLIY
30 (6aiinac) NPAMOTO Mycka KAXAOr0o U3 ArperaTas (CxeMHoe pelueHue
emoTpd Mpuamierne 1.)
at CTeneHb saumrhl 1P31 "
Kopnyc itikaga formked SuTh BLINONHEH M3 CTaNK
TOAUMHOA HE MaHee 2 MM
32 | TpeBoBaHus K KOHCTPYKTUBY Lukada MY KoHCTpyKuma Wikatha AO/KHE NpeAycMaTpHBaTL
CreUUankbHele BCTPOSHHBIE NPUCNOCOBReHus Ans
TakenaxHslx padoT
MY AOMmKEH MMETL CAHOCTOPOHHEE OBCNYXUBAHME
33 Tpebosakua K obcnyxusammo 1Y KoHeTpyKums T AOMKHA MpEaycMaTpUBEaTh BOSMOKHOCTS
3AMEHLI (DUABTRYIOWMX SNEMEHTOB (BO3/YLIHbIX
thrnLTPOB) 6€3 ocTaHoBa T4 U CHATWA CUMAOBOTO MUTaHNS
34 OxsEaerme Mpubyautenshoe BostyuiHoe
OT OCHOBHOrO MCTOUHUKA NUTaHWN (CeTH 6 KB, oT
BCTPOEHHOH 0BMOTKM TpaHchopMaTopa). Mitraxue
35 | Mutarme BEHTUIATOPOB OxnaxaeHms BEHTUMSHTOPOB OXMAMAEHUA OT BHELIMUX UCTOYHMKOB He
AOMYCKaaTCs
BeHTUNATOPLI ZOAMHE! BTk YCTAHORAEHN! Ha Kpeie MY,
M BEHTUAATOPO
36 Paamelienue CHTWATOPOB Pacnonoxenme BeHTUAATOPOB BHYTDH Wxada He
OXNENASHUA JonyckaeTen
CUAOBOA MHOFOOBMOTOMHBINH TparchopMaTep AcmreH
37 TpeGoBaHns K CMCTEME OXNAXACHUA | BbiTo OCHAILEH CMELUaLHBIM KOXCyxoM Ans obecrieueHua
MEKCMMANBHOMO BOBAYLIHOIO MOTOKA , NPOXOAALIErD Yepes
TpaHchopMaTapa
paHcgopratop 0OMOTIU TpaHChOpMaTOpa
Paccensaeman MOLLHOCTE APy T
HOMMHANEHOR  MArpY3Ke ¢ yuyeToM
38 | mowMOCTH  BeHTANATOPOR  CMCTEMbI £ 70 kBT
OXNAKAEHUSA )
MexaHndyeckan Gnokuposka Asepeit 14 u nutaowme
AYEIKN
FBepy BROKOBONLTHLIX OTCEKGE AONMKHE! OBITE CHAGHEHL!
CUCTEMOMN KOHUEBbIX BRITIOHaTENE, TIPU OTKPbIBAHUK
ABEPEI} NPY MORAHHOM HANPSHKEHUN AOMKHO MPOUCXOAUTE
39 | Mexamnueckue Snokuposky MY OTKAKOHEHUE NPEOBPa3OBATENS YacTa s
HomwHa  obecnieunsarses Gnokuposka  peepel
tkaha npeobpazoBaTens YacroTel 2aMKaMU € NOTHKOI
OTKPBITIS FIPW HOMOLU HaBopa kniovel
0 Asapuiinas CBETOZBYKOBIA NY posxeH UMeTH CRETO-3BYKOBYIO CUIHANW3aLMIG
urHanMEaLms YCTAHOBMEHHYIO Ha Kpbllle wkada J
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VHEMKELMS COCTOAHUS CUNOBBIX SYBeK

CMOTPOBBIE OkHE (4 WUT HA KXAOW fBEPH) B CEKLIMM
MHBEPTOPa (CBETOAMOAHEA CUrHANMZALKS Ha KaWNOH

13109-97

aqeiike)
. Tpebosanwns K BavTe o7 | T4 fomKeH MMeTs BCTROSHHO: VETROHCTEO grpaHuqeHms
NepeHan pKeHul | NEPEHANPAKEHNA MO BbICOKOMY HaMPAKEHNIO
43 Beog/ebiBo kabena CHuzy
TeMmnepatypa  oxpywawowel  cpensi
e} O1-10 an +60 C
(xparerue) m
Temnepatypa  okpyxawowet  cpegpl
45 010 a0 +40 C, 10 +50 C ¢ orpaHudeHrsMu
i {(axcrnyaTtauus)
46 BASKHOCTIS Ao 90 %, Ge3 konaeHcaLm, 1o 95 % onuuoHaNsHE
47 BhicOTa WAz YPOBHEM MOpS Ao 1000 m Gez orpaHnyenis no xapaktepuctikam
48 CTONKOCTL K BUBPAUWAM Ycxopetve fo 4.9 m/c2 (10-50 )
49 HIyMHOCTE NpeobpasoBaTesns YacToTs Menee 80 aBA (Brmovan BEHTUIRTOPRI)
BOZMOMKHOCTE  MOAKIIOUEHNS  AaTUMKOR
50 ba
BaLUTE ABUTATEN
51 AHENOTOBLIE BXO/b6! YkazaTh
52 AHANOTOBRIE BLIXOAI YkazaTb
L AuckpeTHbie BXosb! YKasaTh
54 AuckpeTHble sxoasl (MMOYALCHBIE) YrasaTe
55 Peneiiuuie Bumxons YazaTte
KoMMYHUKaUNOHHBIE MOPTEI
56 Modbus TCP
(BCTROSHHbIE)
57 PYCUMUMPOBaHHLIN KK ancninedi Aa )
BO3MOXKHOCTL yNpasneHusi, BROAA ¥ USMEHEHUS
58 BYHKUMY rPadUIeckoro TepMuHana NapaMeTpos
. OTobpaxenne coobLieHNit TONbKO B BUGE KOOR He
59 Orobpaxenne coobweHnit AOnycKAeTCA
Cpepmsst Hapabotka Ha ortkaz (MTBF)
60 g ' >50000
yag
61 Cpeatee spems pemorTa (MTTR), Mun 30
62 CpenHee speMa MexXAy pernaMeHTHbIMMI 5
| padoramu (MTBM), Mecsy
63 Cpok cnyw6ot M4 He mMeree 20 ner
CooTEETCTBME CcTaMpapty IFFE 519
64 Aa (noateepauTs)
1992
YpoBeHs NOMEX B COOTBETCTRUM ¢ MOCT :
65 He 6onee 5%

HaCcTOTHLIN  NPEOBPA30BATENL CEPUNHO AOMKEH WMETH

TpeboeaHwWs K
P CHeayioWMe hyHKLIMM yNpasheHs u KOHTPONR HACOCHEX

APOTPaMMHOMY
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obecraueH,
YCTAHEBIMBASMOMY
npectpazoBaTans

Ha

CepriinG

YaCTOTHLLN

ArperaToe!

- [lpeobpa3oBaTeny YacToTel AOSUKHbE BbITh MPUrOZHDI
AnA YRPRBNEHUst HEHTPOGEXKHLIMK HRCOCHBIMK arpera-
TaMu, ¥ ROMKHBt yHUTHIBATE Npy paGoTe xapaxrepu-
CTHKW HBCOCHBIX arperaTos

- Tpeobpasosarteny HacToTh AOMKHEL OCYWIECTBAATL
KOHTPOML 33 pPaboToi HACOCHBIX arperaTos ang uc-
NOML30BAHMA HacTpoek, Haubonee NOAXOAAWMX AnA
AaHHOrO 0BOPYACBAHWS (BPEMS PAsTOHA, HIDKHAS CKO-
POCTh, BEPXHAS CKOPOCT)

= B npeobpasoeatene 4actoTel AOMKHbI BWTh UHTerpy-
POBaHHLE NpUKNaaHLIe hyHKUWY, NOBBOASKOWME NPH-
MEHATL WX B Ka“eCTBe MOAYHEN npH HacTpoliKke Hacoc-
HOro arperara

- Tpeobpasosatens YacToThl AOKEH MMETL UHTErpUpPO-
BAHHYIO DYHKUMIO, NPesoTBPaLaomYIO 3aknHUBaHIE
EMEHMTOR HACOCHBIX ArperaTtos, YAanaa B asTOMaTH-
HECKOM PEXIMME HRKATVIMBAIOLINECS OTHOMEHUS

- lpeobpazosatens 4acToTsl AOMKEH PEANMZOBLBATL
yrKumMio  npombiBKY  TRYBOMpoBoAa, OCylecTBANnA
AYCK ABMraTens ¢ 3aflaHHON NEPUOAUYHOCTBIO BO 13-
BexaHne 33MNMBAHKA HACOCHOFD arperata

- [pecbpazoearent YacToThl BOMKEH OCYLECTEASTE 38~
WUTY HACOCHBIX ArperaTtos oT KasuTaluu

- NpeoSpazoBarent YacroTst JO/MKEH MpenoTEpallaTs
paboTy HacocHoro arperata npu OTCYTCrBMM AOCTa-
TOUHOFO KOMMHECTER KUAKOCTY W/MAM 8o HUIKOM
AABNEHVM Ha BCACIBAIOINEM NATPYOKe Hacoca

MpurnanHbie QYHKUWM 3a14UTHI HECOCHDIX BIPEraToR

- Npeobpazosarest YaCTOTh! AWDKEH UMETL UHTETPUPO-
BEHHYID (DYHKLMIO 38L4MTHI 1O TIPEELILLEHUIO 3343HHO-
ro pacxoaa, onpeaenss, TakuM obpasoM, Npopels Tpy-
Bonposoaa w/vnn padoTy Hacoca 3a NpeseramMi pabo-
Yei's AanasoHa

- Mpeoipasosarens YacToTsl AOMKEN UMETL MHTErpUpO-
BAHHYID (DYHKUMIO 33L4MTEI N0 ASBAGHWIO Ha BbIXOAE
HACOCHOro arperata. Pabota cucTeMbl BOIMOXHA, e
A2BNeHUe HaXoAUTCA B AMANE30HE MEXAY MUHMMEb-
HBIM Y MAKCUMANBHBIM 3HAYSHUSIMU

KoHTpOnG MAPAMETPOB HACOCHOTO arperara

- lpecbpasoarent YacToTs! AOMKEH UMETL MHTErpUpO-
BAHHYIO (YHKUMKO COXpaHEHNA XapaxTepueTuK Hacoc-
HOTO arperara

- [lpeobpazosarent HacToTs! AOMKEH NMETh UHTErpUpo-
BaRHYI0 diyHKusio onpeenenns sddextvanoil pato-
uel Todky (best efficiency points, BEP) anst paGoTbl &
TOYUKE € MAKCKUManbHeM Kl v onpagensHus oTivioHe-
HUR OT Haubonee s3deEKTHEHOrO peximMa




67 | BuicoTa 2671 MM

68 WupuHa 6664 MM

69 {nybuna 1500 MM

70 Bec 7877 wr

MponzBOAMTENEHOCTE BEHTUIATODPOB

71 23100
CHCTEMBl OXNAMASHUS

72 __ | Novepy e = 70 kBr

PYKOBOACTBO MO SKCMAyaTauuy  Ha

73 Ha
L PYCCHOM A3blKe
Mporpammioe ofecnedenve Ha pycckom
74 Ha
A3bIKe .
MPUHLATIMENLHEIE  CXEMB  CUAOBO .
fa (cornacosars ¢ 3akasunkom MPOeKTHON
75 | qacru H YNPABSHUR | oranmsaimei)
L pecbpasNBaTaneM YacToThl
1) eunoBast uHBepTOpHas suelika - 1 WwT.
2} npenoxpaHiTens (MNaEKan BCTABKA) CUROBOW AYRItKY -
76 Kommnexr 31N 2 WT.
3) onTHueckan NuHuS CBAZW - 5 T,
77 ed-MouTan A8, CornacHo Mpunoxenms 1
12 MecalUes ¢ MoMeHTa NOAKMICHEHUS 0bopynoBaHus, Ho
78 | FapanTus Ha NY He Bonee 18

MECALEE C MOMEHTA NOCTaBKHM,

3. Tpebosanns k o6beMy » COCTany BbLINOAHAGMLIX YCNyT B 06beMax ulet-MoHT kS,

4.1.MpreMka ofopyAOBaHMA Ha ODBEKTE SAKAZUMKA ¢ UE/bIO NPOBEPKM KOMNASKTAUNY U BLIRBSHWS Je-

(PEKTOB, COUTBETCTEME KOMIMIEKTHOCTH noCTaBky cnedudivkalmun Konrpakra.

4.2. Mexarnqeckan nHcnekyms:

NPoBsepKa Kopnyca MY Ka ApeaMeT MaxaHuHeckmx AehopMatii 1 NOBPEMASHUA;

NPOBEPKA MCNPABHOCTY MEXHNM3MOB BNOKUPOBKY Bepeii;

fIPOBEPKA CUNOBOro ‘TpaHcopMaTopa Ha MpagMerT Hamuurs HEZATAHYTLIX COBAiHEHUN, Ue-
NOCTHOCTN KATYWIEK, OTCYTCTBME NOCTOPOHHUX NPEAMETOR Uiy TPs3n;

NPOBEPKE CH/IOBLIX NHEEPTOPHLIX AYEEK Ha HpeaMeT HE2ATAHYTEIX GONTOBKIX COBAUHEHWIA, OT-
CyTCTBUE AeOpPMaUI 1 MOBPEXAEHM, OTCYTCTBHE MOCTOPOHHNX BEWIECTE M P3N Ha M3oNs-
UHOHHLIX MaTEpMasIoB W SNEMEHTaX;

MPOBEPKA USNOCTHOCTY NPRAOXPEHNTENEH MHBEPTOPHLIX Sueek,

4.3.MpoBepka NPaBMNLHOCTM YeTaHosKK 14

4.4. BryTpe

NPOBEPKA MPABMIBHOCTI KPENIEHNs K Nony;
MPOBEPKA YCTAHOBKM CEKUMM WKahOE «B AMHUIO® U 1o YDOBHI;
MPOBEPKa NPABUILHOCTH COBAMHEHNA TPAHCHOPMATOPHOI 1 WMHBELTOPHOHR Cerymnu,

HHMIA MoHTaX Y (Npouzsogutes CNEUManicTamm NocCTaBtmKa);
YAANEHNE TRaHCMOPTMPOBOLHLIX BONTOB (A7 KaXA0H CUIORON Aqedikn);
YCTAHOBKA 1 MOHTEX CHAOBLIX S4eEK (B CYYaEe MOCTABKY CUAOBLX SMEEK OTAenLHO);
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~  YCTGHOBKA U MOMTAX CMNOBLIX BLTAKHLIX BEHTUASTOPOB,

~  YCTAHOBKE W MOHTAX CBETOSBYKOBON CUTHANM3ALMM HA KpbilLE wikaga MY;

—  YCTEHOBKS W NogrAoveHne rpaditdeckoll HMI naxenn YRApagneHuna;

 MOHTEXK CUTIOBLIX Kabenei NUTamHns CUNOBLIX AYEeeK 0T BXOAHOD TPaHCPOPMaTOPa;

—  TIORKMOHEHME BLIXOAHBIX AETUMKOB ToKa;

—  MOHTax cunoBbIX Kabeneit nuTakWus BxogHoro TPaHChOpMaTORa OT CUNOBOTO TEPMUHAaNA;

— NOAKnouYEHVE onTuyeckuxX xabensil CBA3M OT ynpaensowero KOHTPOAAEpa K CHNoBLIM Aueli-
KamM ; ‘

—  NOAKTIOUBHUE MUTAHUA CUNOBLIX BEHTUIATOPOB, NPOBEPKA WX «ceoBosHOrO» xoaa.

4.5.fipouedypa nycko-HanagouHeX pasor (NpoUsBOAMTCR CNELMANMCTAMM MOCTABLINKE COBMECTHO ¢ Hepco-
HaMoM 3akazumKa):

— NPOBEPKa COOTBETCTRUA CUNOBOIO MUTRIOLLErD TpaHcgopMaTopa;

= MPOBEPKA rOTOBHOCTY BBOAHON 3aWMTHOM Aveitin:

~  NPOBEPKa NAPaMETPOB 3AEKTPOABUraTENs

= MPOBEPKA FPABWIBHOCTY CUCTEMbL 3338MACHUS;

= TIPOBEPKA MOMEHTOB SATAXKM CUNOBLIX 1 KOHTPOMGHAIX ueneii;

= fpoueaypa napameTpupoanna MY nog zafavdy 3akazuuka (6ez cunosoro Hanpaxennsa);

- hposepra pabotel T4 (anekrporHbie KOMMNOHEHTbE) 683 nosaun CMnogoro HANPAMEHUA;

= NOAAYa CMNOBOTO HANPAXEHWS, NPOBEPKA HPEBUILHOCTH 3apAN3 EMKOCTEN 3BEHA NOCTOAHHOO
TOKA MO Kawaoh cvnosoi sdeiikn, NPOBEPKA NPABUNLHOCTY BRALUEHNS CHAOBLIX BEHTUASTO-
poB;

~  3anYCK SNEKTPOABMraTens Ges Harpysku, MPOBEPKa ero paboTocnocobHOCTH (oteyTCTBUE BUG-
paLun), }

—  CHATWUE W KOHTPOML TOKOB it HENPAMXEHNIH BO BCEM YaCTOTHOM AManasoqe;

~  3aNyCK 3NEKTPOABUIATENs NOA HAFPY3KOH, HpPOBEpKA CUMMETPUUHOCTI TOKOS HD BXOAe U Ma
Bbixoge MY, KOHTPOML OTCYTCTBUA MEXAHMYECKIX BMEpauni; :

— NpoBEpKa paboTel AUCTEHUMOHHOIG ynpasneHis MY ¢ WononbioeaHme AHANIOTOBLX, AWCKDET-
HBIX BXOA0B WNN YNPABAEHUE MO NPOMBILLNEHHONA ceTH (3aBucuT ot 39/aun 3aKazuuKa);

- uHaNsHAA ajarTaumMa napaMeTpos MY ;

—  COXPaAHEHWE NapaMeTpos KoHdurypauuu MY gna gancHeiiwed Nepegaust ¥ XpaHeHua nepcoHa-
NIOM 3EKAZUMKE ¢ BOSMOXHOCTBIO «BbICTPOro» BOCCTAHOBAGHWA;

-  Nepehaqa JOKYMEHTALNN;

- offydeHue onepaTrBHOre NepcoHana 3aKazumKa HasLKaM NPOTPEMMUPOBEHNA M KCTIaTaLMm
Yy

- {onuMoHansHo, ecni Takoe MPeAyCMOTPEHO KOHTpakToMm).

MNpunoxeuue: 1. CxeMHoe peleHe Opranusaulv pyqsoro Gaiinaca gns Aeyx arperaTos Ha 1 nvicre,

FNABHBIA SHEPreTUK

000 «Camapciue KOMMYHENLHEIE CUCTEMbIS ,#}\/ e C.J1. HaropHei
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Mpunoskenue NO1 k TT
Ha CUCTEMbE HaCTOTHOrO perynmpoBanma ana HC 18
A®C-1 B 000 «Camapckug KOMMYHATIBHLIE CUCTOMbD

CxemHoe pewetue opranmsauvm pyusoro Gainaca AN ABYX arperaros.

& «B __b kB

L
08423

e E

A e

Cexuma fomKHa BuiTh OCHALGHD  HEODXOAMMBIMI  GHOKUPORIGEMMA 1 KOHCTRYKTUBHO NpefcTasnaeT cobol aea wiKada,
yCTAHABAMBEEMBIE ERADTHYIO K Mpeobpazcsarenio UALTOTH, CekUWn Bhifitpa ABngercs CTAHAADTHON [ HECKONbKWX
THMOPE3MEDOE NPOOSPAZ0BATENEN YacToTs,

Fnasruiii sHepreTk QOO “CAMAPCKME KOMMYHEITLHGE CUCTEMBE> ’WI/J// C.h. Haroptmii



